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(57) ABSTRACT

A system and method for learning a new user’s interests 1n the
absence of historical data includes: generating a user inter-
face on which a user interacts in a session; formulating ques-
tions such that a user response to the questions indicates a
preference; presenting the questions to the user on the user
interface; receiving responses from the user, the responses
indicating user preferences; and populating a new user profile
with the user preferences. The steps of presenting, receiving,
and populating are repeated until the session terminates.
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DERIVING A USER PROFILE FROM
QUESTIONS

CROSS-REFERENCE TO RELAT
APPLICATIONS

T
»

None.

STATEMENT REGARDING FEDERALLY
SPONSORED-RESEARCH OR DEVELOPMENT

None.

INCORPORATION BY REFERENCE OF
MATERIAL SUBMITTED ON A COMPACT DISC

None.

FIELD OF THE INVENTION

The mmvention disclosed broadly relates to the field of on-
line networking sites, and more particularly relates to the field
of learning tools for on-line networking sites.

BACKGROUND OF THE INVENTION

In a community question-answering (CQA) network such
as Yahoo! Answers, it 1s desirable to present users with ques-
tions that match their interests in order to foster a better
community experience. Many users, however, are reluctant to
answer formal questionnaires that indicate their preferences.
Modern systems resort to automatically inferring user pret-
erences Irom the user’s historical interaction with the system.
Unfortunately, these methods are not applicable to new users,
with no history within the system. Yet it 1s critical to retain the
new users while they visit the CQA network for the first time
because they represent a great opportunity for new traffic.

Therefore there 1s a need for a learning method that over-
comes the above-stated shortcomings of the known art.

SUMMARY OF THE INVENTION

Briefly, according to an embodiment of the invention a cold
start method for generating a user profile includes steps or
acts of: generating a user interface on which a user interacts in
a session; formulating questions such that a user response to
the questions indicates a preference; presenting the questions
to the user on the user interface; receving responses from the
user, the responses indicating user preferences; and populat-
ing a user profile with the user preferences. The steps of
presenting, receving, and populating are repeated until the
session terminates.

According to another embodiment of the present invention,
a computer program product includes a computer-readable
storage medium with computer-executable instructions
stored therein. The computer-executable instructions, when
executed by a processor device, cause a computer to perform
the method steps for dertving a user profile as discussed
above.

According to another embodiment of the present invention,
an information processing system for dertving a user profile
includes: a memory with computer-executable instructions
stored therein, and a processor device operably coupled with
the memory. The computer-executable instructions, when
executed by the processor device, cause a computer to per-
form the method steps as discussed above.
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BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

To describe the foregoing and other exemplary purposes,
aspects, and advantages, we use the following detailed
description of an exemplary embodiment of the invention
with reference to the drawings, in which:

FIG. 1 1s a simplified block diagram showing an informa-
tion processing system configured to operate according to an
embodiment of the present invention;

FIG. 2 15 a high-level flowchart of a method for cold start
learning, according to an embodiment of the present mven-
tion;

FIG. 3 through FIG. 13 are exemplary screenshots showing,
how the method proceeds, according to an embodiment of the
present invention;

FIG. 14 shows a graph of clusters according to an embodi-
ment of the present invention;

FIG. 15 shows an exemplary user profile generated accord-
ing to an embodiment of the present invention; and

FIG. 16 shows a high-level block diagram of the hardware

required to implement the method according to an embodi-
ment of the present invention.

While the invention as claimed can be modified 1nto alter-
natrve forms, specific embodiments thereof are shown by way
of example in the drawings and will herein be described 1n
detail. It should be understood, however, that the drawings
and detailed description thereto are not imntended to limit the
invention to the particular form disclosed, but on the contrary,
the intention 1s to cover all modifications, equivalents and
alternatives falling within the scope of the present invention.

DETAILED DESCRIPTION

Betore describing 1n detail embodiments that are 1n accor-
dance with the present invention, 1t should be observed that
the embodiments reside primarily in combinations of method
steps and system components related to systems and methods
for placing computation inside a communication network.
Accordingly, the system components and method steps have
been represented where appropriate by conventional symbols
in the drawings, showing only those specific details that are
pertinent to understanding the embodiments of the present
invention so as not to obscure the disclosure with details that
will be readily apparent to those of ordinary skill in the art
having the benelit of the description herein. Thus, 1t will be
appreciated that for sitmplicity and clarity of 1llustration, com-
mon and well-understood elements that are useful or neces-
sary 1n a commercially feasible embodiment may not be
depicted 1n order to facilitate a less obstructed view of these
various embodiments.

We describe a method for learning new users’ interests 1n
the absence of historical data. The method can be advanta-
geously applied to CQA networks and any other situations
where 1t 1s desirable to know user preferences, such as adver-
tising. What we propose 1s a novel adaptation of the “cold-
start” approach in order to quickly find a user’s interests
through relevant questions even in the absence of any per-
sonal historical data. The method 1s interactive, and proceeds
by presenting representative questions and their related tags
to the user. The user/respondents can signal for each question
whether they would like to see more like 1t in the future,
whether they would like to never see similar questions, or
whether they are neutral. At the end of the process, a compact
profile of the user has been generated. The profile 1s stored for
future use, such as to screen new questions for the user.
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We provide an iterface for learning about users with no
prior history 1n the system via a playtul, automatically gen-
crated questionnaire derived from representative items. The
questionnaire, derived from a hierarchy of topics, allows us to
infer representative 1tems 1n a sparse space where there are no
exemplar 1tems with high coverage. It 1s a hybrid method that
takes advantage of areas where a taxonomy exists (such as
sports), and 1s able to further break down a category into latent
sub-categories (such as in politics). It has the advantage of
climinating the need for a “warm-up period” where the user is
watched mteracting with an un-tuned system. In addition, the
interface presents a catchy and entertaining game to attract
new users.

The novelty 1n our approach lies 1n:

(1) i1dentifying relevant representative questions which
turn out to be significantly more challenging than 1n other
domains like movies due to the size and sparseness of the
domain (questions in general purpose CQA networks can
relate to “any” topic). This 1s because in the movie domain,
most users have an opinion and are not reluctant to express
their opinion; and

(2) generating a playful interactive dialog with the system,
which allows us to turn an information gathering task into a
game-style experience.

Referring now in detail to the drawings, and in to FIG. 1 1n
particular, we show a simplified depiction of a system in
which the method can be implemented, according to an
embodiment of the present invention. The solution consists of
two main components: (1) a back-end server 110; and (2) an
interactive component 150 that establishes a dialog with the
user.

The back-end server 110 pre-processes the historical ques-
tions and answers on the site offline, and creates representa-
tive clusters of questions 120, one for each respective topic of
interest. Each cluster 120 1s associated with one or more
representative questions that most closely match the cluster
(in some unspecified similarity measure). For each cluster
120 we also extract the most indicative terms as relevant tags
tfor the representative questions. The clusters 120 are grouped
with a main cluster 122 representing a main topic, such as
“Sports.” Within the main cluster 122 are sub-clusters 124
that are associated with the main topic. Each sub-cluster 124
may itself have sub-clusters in a hierarchy. With the clusters
120 arranged in this manner, 1t 1s easier to drill-down 1n a
depth-first traversal of the hierarchy to zero 1n on a user’s
interests. Once the server 110 recetves an indication that the
“ogame” 15 over, the server 110 generates a user profile 180
from the responses.

In another embodiment, the server 110 propagates a user
profile 180 with the input from the user as the questioning,
proceeds rather than generating the profile 180 when the
questionnaire 1s completed. In this manner, an at least partial
user profile 180 1s generated even 11 the user does not answer
all of the questions to completion.

Referring now to FIG. 2, we show a tlowchart 200 of the
cold start learning method, according to an embodiment of
the present invention. In step 210 the cold start learning
interface 150 presents to a user a list of representative “inter-
esting” questions from different main topic clusters 122.
These questions are purposefully selected to guide the server
110 1n narrowing down the user’s interests; therefore the
questions begin at a general level and then become more
fine-grained as the user proceeds.

In step 220 the user’s response 1s recerved at the mterface
150 and transmitted to the server 110. The response at this
carly stage will likely be a simple like/don’t like/neutral vote
tor each of questions selected from different clusters 120. The
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user responses prompt the back-end server 110 to zero 1n on
the cluster(s) 120 of interest to the user. A negative response
by a user will trigger inhibition of a particular cluster 120 for
that user session.

In step 230, based on the responses recerved, the back-end
server 110 selects topics from a narrowed-down subset 124 of
clusters 120 and these cluster topics 124 are presented as
questions on the interface 150. Behind the scene, the
responses of the user are linked to selecting future questions
from the clusters 124. The point of this exercise 1s to generate
a user proiile 180. Some playful aspects of the game include
limited response time for voting and the ability to give feed-
back on the *“class of answerers” the user belongs to at the end
of the game. Steps 220 and 230 are iterative and proceed until
the end of the “game,” or until the user terminates the game.
At the same time, the server 110 1s populating a user profile
180 with user preferences inferred from the responses. Natu-
rally, the more 1terations, the finer grained the user profile 180
becomes. Fach iteration provides more depth to the user
proiile 180.

Once the end point 1s reached, 1n step 240 the server 110
stores the user profile 180. This profile 180 allows the back-
end system 110 to compute the personalized recommended
questions to the user. Additionally, the profile 180 can be used
to recommend questions to the user’s social connections
within a social network by showing each user content suited
for his/her profile.

Screenshots.

FIGS. 3 through 13 show screenshots of the Interactive
Interface 150, detailing the user interaction that enables the
generation of the user profile 180 and the profile-dertved
questions.

FIG. 3 1s a screenshot of the Interactive Interface 150
showing a preliminary question directed at discovering a
high-level topic of interest for the user. Each of the selections
shown here represents a “topic cluster”” FIG. 4 shows that
cach of the preliminary high-level questions relates to a topic.

Referring now to FIG. 5 we show a screenshot of the
Interactive Interface 150 after the main topic (Sports) has
been selected. Now the method proceeds by asking exemplar
questions 520 related to the main topic and noting the user’s
preferential responses to questions related to sub-topics (sub-
clusters) of the main topic cluster (Sports). The exemplar
questions 520 will continue probing the user’s interests, as
inferred by the answers 525 to the exemplar questions 520.
Theuser indicates his/her preference by selecting an available
response to a question.

In these examples, the available responses are 1n the form
of: a) I wish to see 1tems similar to this sub-topic; orb) I donot
wish to see items similar to this sub-topic. It should be noted
that other response selections can be implemented within the
spirit and scope of the mnvention. For example, rather than a
selection between like/dislike as 1n these examples, the user
can choose between thumps up/thumps down; Yes/No; More/
Pass; Agree/Disagree, and the like. Any types of answers 525
to exemplar questions are considered provided that the
answers 525 eliminate and/or affirm a sub-topic of interest to
the user. Multiple exemplar questions 520 are provided to the
user to dertve a good understanding of the user’s preferences.
In FIG. 6 we see that the positive responses 5235 1n which the
user has indicated an interest are accumulated and shown to
the user. The user 1s able to expand 610 the sub-topic to learn
more about it.

FIG. 7 1s a screenshot showing that the User Profile 180 1s
being generated from the responses 525. FIG. 8 shows the
Interface 150 with the set of recommended questions for the
user based on the User Profile 180 generated. FIG. 9 show
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the expansion after the user has selected the Expand button
610. The Expand button 610 provides 1in-depth information
about the selected sub-topic.

FIG. 10 1s a screenshot of the Interface 150 indicating how
the User Profile 180 can be used to generate an entirely new
set of questions 320 without having to repeat the previous

questionnaire steps. FIG. 11 shows another set of questions
520 selected from the same User Profile 180. FIG. 12 shows

that the questions 520 can be answered 1n a CQA forum or
directly into an mput box 1210.
FIG. 13 shows the question 520 as posted on a social

interaction forum, such as Yahoo! Answers.

User Profile.

FIG. 14 shows a representative sampling of clusters 120.
The main topic cluster 122 and the sub-clusters 124 that are
grayed 1n representative the user selections. Looking at the
graph of FIG. 14 we see that our user “George™ 1s interested
in Soccer, particularly soccer in Great Britain. The user 1s
further interested 1n the team Manchester United and has
probably followed the career of David Beckham, a former
Manchester United soccer player.

By following the user’s responses 325, we can generate a
user profile 180 for “George” as shown 1n FIG. 15. We show
the cluster topics in bold. You will notice that in addition to the
cluster topics to which “George” indicated a positive
response, we also include associated keywords that map to the
sub-cluster topics. For example, the sub-cluster 124 “David
Beckham™ has associated with 1t keywords such as “Real
Madnd,” “Los Angeles Galaxy,” and the like. These key-
words are 1icluded in the profile to prompt additional ques-
tions. The keywords are mapped to cluster topics 124 that
may be 1n other cluster groups. For example, the keyword
“Real Madnd” 1s part of the sub-cluster for the non-elected
topic “Spain Soccer.” Likewise, the keyword “Victoria Beck-
ham” 1s part of the non-elected main topic “Entertainment.”
Even though those lines of questions were eliminated in the
user questionnaire, their associated topics are always avail-
able. A simple keyword look-up table can be used to retrieve
the questions associated with the keywords.

In addition to incorporating explicit mnput as in the game
above, the cold start method may also be used implicitly. This
can be done by taking the first question the user chose to
answer (or some number K of first answers), and using those
responses to seed the choice of clusters. Alternatively, the
cold start method may operate on a query a potential user
submits to a search engine, by mapping it to a cluster. That
user may then be exposed to a CQA site after posting the
query, but 1s not necessarily someone who previously partici-
pated 1n a CQA site, that eventually lead to a hit into the CQA
site, and similarly map 1t to a cluster.

The game can either be played within the CQA site, or in
some external site where 1t 1s packaged as a fun game. Once
completed, the results of the game can be used 1n the CQA site
as described above, and also posted in the context of the
external site to encourage other users (possibly the player’s
neighbors 1n that site’s social network) to participate.

Hardware Embodiment.

As will be appreciated by one skilled 1n the art, the present
invention may be embodied as a system, method or computer
program product. Accordingly, the present invention may
take the form of an entirely hardware embodiment, an entirely
soltware embodiment (including firmware, resident software,
micro-code, etc.) or an embodiment combining software and
hardware aspects that may all generally be referred to herein
as a “circuit,” “module” or “system.” Furthermore, the
present invention may take the form of a computer program

10

15

20

25

30

35

40

45

50

55

60

65

6

product embodied 1n any tangible medium of expression hav-
ing computer-usable program code embodied 1n the medium.

Any combination of one or more computer usable or com-
puter readable medium(s) may be utilized. The computer-
usable or computer-readable medium may be, for example
but not limited to, an electronic, magnetic, optical, electro-
magnetic, mirared, or semiconductor system, apparatus,
device, or propagation medium. More specific examples (a
non-exhaustive list) of the computer-readable medium would
include the following: an electrical connection having one or
more wires, a portable computer diskette, a hard disk, a ran-
dom access memory (RAM), a read-only memory (ROM), an
erasable programmable read-only memory (EPROM or Flash
memory ), an optical fiber, a portable compact disc read-only
memory (CD-ROM), an optical storage device, a transmis-
sion media such as those supporting the Internet or an intra-
net, or a magnetic storage device. Note that the computer-
usable or computer-readable medium could even be paper or
another suitable medium upon which the program 1s printed,
as the program can be electronically captured, via, for
instance, optical scanning of the paper or other medium, then
compiled, iterpreted, or otherwise processed 1n a suitable
manner, 11 necessary, and then stored 1n a computer memory.
In the context of this document, a computer-usable or com-
puter-readable medium may be any medium that can contain,
store, communicate, propagate, or transport the program for
use by or 1n connection with the mstruction execution system,
apparatus, or device.

Referring now 1n specific detail to FIG. 16, there 1s pro-
vided a simplified high-level block diagram of an information
processing system 1600 for generating a user profile 1n which
the present invention may be implemented. For purposes of
this invention, computer system 1600 may represent any type
of computer, mformation processing system or other pro-
grammable electronic device, including a client computer, a
server computer, a portable computer, an embedded control-
ler, a personal digital assistant, and so on. The computer
system 1600 may be a stand-alone device or networked 1nto a
larger system. Computer system 1600, 1llustrated for exem-
plary purposes as a networked computing device, 1s in com-
munication with other networked computing devices (not
shown) via network 1690. As will be appreciated by those of
ordinary skill in the art, network 1690 may be embodied using
conventional networking technologies and may include one
or more of the following: local area networks, wide area
networks, intranets, public Internet and the like.

In general, the routines which are executed when 1mple-
menting these embodiments, whether implemented as part of
an operating system or a specific application, component,
program, object, module or sequence of mstructions, will be
referred to herein as computer programs, or stmply programs.

The computer programs typically comprise one or more
instructions that are resident at various times in various
memory and storage devices 1n an information processing or
handling system such as a computer, and that, when read and
executed by one or more processors, cause that system to
perform the steps necessary to execute steps or elements
embodying the various aspects of the invention.

Throughout the description herein, an embodiment of the
invention 1s 1llustrated with aspects ol the imnvention embodied
solely on computer system 1600, for stmplicity. As will be
appreciated by those of ordinary skill 1n the art, aspects of the
invention may be distributed among one or more networked
computing devices which interact with computer system
1600 via one or more data networks such as, for example,
network 1690. However, for ease of understanding, aspects of
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the mvention have been described as embodied 1n a single
computing device—computer system 1600.

Computer system 1600 includes processing device 1602
which communicates with an input/output subsystem 1606,
memory 1604, storage 1610 and network 1690. The processor
device 1602 1s operably coupled with a communication infra-
structure 1622 (e.g., a communications bus, cross-over bar, or
network). The processor device 1602 may be a general or
special purpose microprocessor operating under control of
computer program instructions 1632 executed from memory
1604 on program data 1634. The processor 1602 may include
a number of special purpose sub-processors such as a coms-
parator engine, each sub-processor for executing particular
portions of the computer program instructions. Each sub-
processor may be a separate circuit able to operate substan-
tially 1in parallel with the other sub-processors.

Some or all of the sub-processors may be implemented as
computer program processes (software) tangibly stored 1n a
memory that perform theiwr respective functions when
executed. These may share an instruction processor, such as a
general purpose integrated circuit microprocessor, or each
sub-processor may have 1ts own processor for executing
instructions. Alternatively, some or all of the sub-processors
may be implemented 1n an ASIC. RAM may be embodied in
one or more memory chips.

The memory 1604 may be partitioned or otherwise mapped
to reflect the boundaries of the various memory subcompo-
nents. Memory 1604 may include both volatile and persistent
memory for the storage of: operational mstructions 1632 for
execution by processor device 1602, data registers, applica-
tion storage and the like. Memory 1604 preferably includes a
combination of random access memory (RAM), read only
memory (ROM) and persistent memory such as that provided
by a hard disk drive 1618. The computer instructions/appli-
cations that are stored in memory 1604 are executed by pro-
cessor 1602. The computer instructions/applications 1632
and program data 1634 can also be stored 1n hard disk drive
1618 for execution by processor device 1002. Database 1655
pictured here 1s a representation of storage for the questions,
profiles, and keywords and may be a plurality of databases
operably coupled with a server network 1690 such as the
Internet through network link 1621.

Those skilled 1n the art will appreciate that the functional-
ity implemented within the blocks illustrated in the diagram
may be implemented as separate components or the function-
ality of several or all of the blocks may be implemented within
a single component. The I/O subsystem 1606 may comprise
various end user interfaces such as a display, a keyboard, and
a mouse. The I/O subsystem 1606 may further comprise a
connection to a network 1690 such as a local-area network
(LAN) or wide-area network (WAN) such as the Internet.

The computer system 1600 may also include storage 1610,
representing a magnetic tape drive, an optical disk drive, a
CD-ROM drive, DVD-ROM, Cloud Storage, and the like.
The storage drive 1610, which can be removable, reads from
and/or writes to a removable storage unit 1620 1n a manner
well known to those having ordinary skill in the art. Remov-
able storage unit 1620, represents a tloppy disk, a compact
disc, magnetic tape, optical disk, CD-ROM, DVD-ROM, etc.
which 1s read by and written to by removable storage drive
1610. As will be appreciated, the removable storage unit 1620
includes a non-transitory computer readable medium having
stored therein computer software and/or data for implement-
ing the real-time feedback collection system.

The computer system 1600 may also include a communi-
cations interface 1012. Communications interface 1612
allows software and data to be transferred between the com-
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puter system and external devices. Examples of communica-
tions iterface 1612 may include a modem, a network inter-
face (such as an Ethernet card), a communications port, a
PCMCIA slot and card, etc. Software and data transferred via
communications interface 1612 are in the form of signals
which may be, for example, electronic, electromagnetic, opti-
cal, or other signals capable of being received by communi-
cations interface 1612.

Therefore, while there has been described what 1s presently
considered to be the preferred embodiment, 1t will understood
by those skilled in the art that other modifications can be made
within the spirit of the invention. The above description(s) of
embodiment(s) 1s not intended to be exhaustive or limiting 1n
scope. The embodiment(s), as described, were chosen 1n
order to explain the principles of the invention, show its
practical application, and enable those with ordinary skill in
the art to understand how to make and use the invention. It
should be understood that the invention 1s not limited to the
embodiment(s) described above, but rather should be inter-

preted within the full meaning and scope of the appended
claims.

We claim:
1. A method for deriving a user profile, comprising:
using a processor device, performing steps of:
generating a user interface on which a user, for whom no
profile exists, iteracts 1n a session;
formulating questions such that a user response to the
questions 1ndicates likes and dislikes of the user;
mitially presenting the questions representing topics
from different high-level categories to the user on the
user intertace:
receiving responses from the user, the responses indicat-
ing user iterest from among the different high-level
categories;
iteratively performing the following for each high-level
category in which the user expressed an interest:
selecting a next level of cluster of questions from an
increasingly narrowed-down subset of clusters,
when one or more responses to questions from a
previous level of cluster indicates user interest;
wherein all questions 1n a cluster pertain to a same
topic;
presenting questions from the selected next level of
cluster;
receiving user responses to the questions; and
deriving user preferences from the user responses;
wherein the iterative acts are performed repeatedly until
termination of the session;
inhibiting at least one cluster, including one or more
sub-clusters within the at least one cluster, from con-
sideration for the session when the user indicates no
interest 1n at least one topic associated with the at least
one cluster; and
generating a user profile with the derived user prefer-
ences, the user profile including a keyword mapped to
a topic that 1s associated with a first sub-cluster and
that the user did not indicate interest in based upon the
keyword mapping to a second topic that 1s associated
with a second sub-cluster and that the user did indi-
cate interest 1n.
2. The method of claim 1 further comprising;:
assigning clusters ol questions representing a plurality of
topics.
3. The method of claim 2 wherein formulating questions
for each cluster comprises: grouping the questions nto hier-
archical sub-clusters within each cluster, wherein each sub-
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sequent level of sub-cluster represents a finer level of granu-
larity 1n the questions for that sub-cluster.

4. The method of claim 1 wherein no interest 1s indicated by
a negative response or a neutral response from the user.

5. The method of claim 1 further comprising: storing the
user profile.

6. The method of claim 5 further comprising: using the user
profile to screen new questions for the user.

7. The method of claim 1 further comprising: screening,
new questions for the user’s social connections, using the user
profile.

8. An mformation processing system for deriving a user
profile, comprising:

a memory with computer-executable instructions stored
therein, the computer-executable instructions causing a
computer to perform:
generating a user interface on which a user, for whom no

profile exists, interacts in a session;
formulating questions such that a user response to the
questions mndicates likes and dislikes of the user;
mitially presenting the questions representing topics
from different high-level categories to the user on the
user interface;
receiving responses from the user, and the responses
indicating user interest from among the different
high-level categories;
iteratively performing the following for each high-level
category 1n which the user expressed an interest:
selecting a next level of cluster of questions from an
increasingly narrowed-down subset of clusters,
when one or more responses to questions from a
previous level of cluster indicated user interest;
presenting questions from the selected next level of
cluster;
receving user responses to the questions; and
deriving user preferences from the user responses;
inhibiting at least one cluster, including one or more
sub-clusters within the at least one cluster, from con-
sideration for the session when the user indicates no
interest 1n at least one topic associated with the at least
one cluster; and
generating a user profile with the derived user prefer-
ences, the user profile including a keyword mapped to
a topic that 1s associated with a first sub-cluster and
that the user did not indicate interest in based upon the
keyword mapping to a second topic that 1s associated
with a second sub-cluster and that the user did indi-
cate interest 1n.

9. The information processing system of claim 8 wherein
the computer-executable 1nstructions further comprise:

assigning clusters of questions representing a plurality of
topics.

10. The information processing system of claim 9 wherein
the computer-executable instructions further comprise, for
cach cluster: grouping the questions into hierarchical sub-
clusters within each cluster, wherein each subsequent level of
sub-cluster represents a finer level of granularity 1n the ques-
tions for that sub-cluster.

11. The information processing system of claim 8 wherein
no interest 1s indicated by a negative response or a neutral
response from the user.
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12. The information processing system of claim 8 wherein
the computer-executable instructions further comprise: stor-
ing the user profile.

13. The information processing system of claim 12
wherein the computer-executable instructions further com-
prise: using the user profile to screen new questions for the
user.

14. The information processing system of claim 12
wherein the computer-executable instructions further com-
prise: screening new questions for the user’s social connec-
tions, using the user profile.

15. A computer program product comprising a non-transi-
tory computer-readable storage medium with computer-ex-
ecutable stored therein, the computer-executable instructions
comprising:

generating a user interface on which a user interacts 1n a

sess1on;
formulating questions such that a user response to the
questions indicates likes and dislikes of the user;

imitially presenting the questions representing topics from
different high-level categories to the user on the user
interface;

recerving responses from the user, the responses indicating

user interest from among the different high-level catego-
ries;

iteratively performing the following for each high-level

category 1n which the user expressed an 1nterest:

selecting a next level of cluster of questions from an
increasingly narrowed-down subset of clusters, when
one or more responses to questions from a previous
level of cluster indicated user interest;

presenting questions from the selected next level of clus-
ter;

receiving user responses to the questions; and

deriving user preferences from the user responses;

inhibiting at least one cluster, including one or more sub-

clusters within the at least one cluster, from consider-

ation for generating of one or more user profiles 1n

association with the session when the user indicates no

interest in at least one topic associated with the at least

one cluster; and

generating a user profile with the derived user preferences.

16. The computer program product of claim 15 wherein the
computer-executable 1nstructions further comprise:

assigning clusters of questions representing a plurality of

topics; and

for each cluster, grouping the questions 1nto hierarchical

sub-clusters within each cluster, wherein each subse-
quent level of sub-cluster represents a finer level of
granularity 1n the questions for that sub-cluster.

17. The computer program product of claim 15 wherein the
user profile includes a keyword mapped to a topic that 1s
associated with a first sub-cluster and that the user did not
indicate interest 1 based upon the keyword mapping to a
second topic that 1s associated with a second sub-cluster and
that the user did indicate interest 1n.

18. The computer program product of claim 17 wherein the
computer-executable istructions further comprise: using the
user profile to screen new questions for the user.
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